We evaluated the electric field and the current density spatial distribution of cerebellar tDCS in different brain regions. We used computation method applied to realistic human model of different age and sex. We showed that the strongest electric field and current density amplitudes occur mainly in the cerebellum.
h i g h l i g h t s
We evaluated the electric field and the current density spatial distribution of cerebellar tDCS in different brain regions. We used computation method applied to realistic human model of different age and sex. We showed that the strongest electric field and current density amplitudes occur mainly in the cerebellum.
a b s t r a c t
Objective: Transcranial Direct Current Stimulation (tDCS) over the cerebellum (or cerebellar tDCS) modulates working memory, changes cerebello-brain interaction, and affects locomotion in humans. Also, the use of tDCS has been proposed for the treatment of disorders characterized by cerebellar dysfunction. Nonetheless, the electric field (E) and current density (J) spatial distributions generated by cerebellar tDCS are unknown. This work aimed to estimate E and J distributions during cerebellar tDCS. Methods: Computational electromagnetics techniques were applied in three human realistic models of different ages and gender.
Results:
The stronger E and J occurred mainly in the cerebellar cortex, with some spread (up to 4%) toward the occipital cortex. Also, changes by ±1 cm in the position of the active electrode resulted in a small effect (up to 4%) in the E and J spatial distribution in the cerebellum. Finally, the E and J spreads to the brainstem and the heart were negligible, thus further supporting the safety of this technique. Conclusions: Despite inter-individual differences, our modeling study confirms that the cerebellum is the structure mainly involved by cerebellar tDCS. Significance: Modeling approach reveals that during cerebellar tDCS the current spread to other structures outside the cerebellum is unlike to produce functional effects. Ó 2013 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Transcranial Direct Current Stimulation (tDCS) is a non-invasive technique that modulates brain excitability (Priori, 2003; Nitsche and Paulus, 2011; Brunoni et al., 2012) . tDCS over the cerebellum (or cerebellar tDCS) influences working memory (Ferrucci et al., 2008) and the processing of negative facial emotion (Ferrucci et al., 2012) , motor control (Jayaram et al., 2012) , and cerebellocerebral connections (Galea et al., 2009 ) in healthy subjects. Cerebellar tDCS has also been recently proposed for the treatment of cerebellar disorders (Manto, 2008) .
Among the open issues concerning cerebellar tDCS, the electric current density (J) and the electric field (E) that cross the skull and 
